The interrelationship between Fio 2 , true gas exchange ratio (R) and the mathematical slope of the gas R line (RS) is not at all obvious. This paper shows the derivation of an equation relating these quantities and offers both a graphical presentation and an example of a table enabling R to be measured from knowledge of RS and Fio 2 .
The gas exchange ratio (R) represents the ratio of carbon dioxide output to oxygen uptake by the lungs. In the steady state it also represents the ratio of carbon dioxide produced by the tissues to tissue oxygen consumption-the RQ. When this exchange is presented on an oxygen/carbon dioxide diagram (Rahn and Fenn, 1955) it is plotted in terms of fractional concentrations (or tensions) to produce a gas R line which has a slope which is related to but numerically different from R.
While it is difficult to measure R in terms of inspired and expired volume, the mathematical slope of the gas R line gives a convenient estimate of gas exchange which can be used in the accurate formulation of respiratory gas equations (Leigh and Tyrrell, 1968) .
However, the interrelationship between the mathematical slope of the gas R line and R which is implicit in the formal derivation of respiratory gas equations (Riley et al., 1946; Riley and Cournand, 1949; Rahn and Fenn, 1955 ) is unfortunately never explicit. This paper aims to clarify that situation.
DERIVATION
Both the mathematical slope of the gas R line and R are calculated in terms of the ratios between exhaled carbon dioxide and inhaled oxygen. The mathematical slope of the gas R line (which we will designate as RS) depends upon the differences in fractional concentration between inspired and expired gas, thus: An alternative form of this equation is:
Both equations (i) and (ii) can thus be expressed in terms of the same three basic measurements. Equation (ii) yields the following:
This last equation (iii) thus represents the interrelationship between RS and R and can be solved for either:
In all these equations E can be substituted by A. In fact any value on the gas R line can be substituted, i.e. Fx 02 and Fxc 02 .
Also F can be substituted by P since P=F(PBAR-47) and equation (iii) would then be
These relatively simple formulae conceal the subtleties of the interrelationship. However, the graphical interpretations in figures 1 and 2 are more revealing. The former plots RS against R with isopleths of with isopleths of RS from 0.55 to 1.25. From these graphs it is apparent that as R approaches 1.0, RS approaches 1.0 irrespective of Fio 2 -On the other hand, when RS is 1.0 (which is always the case whenever Fio 2 is 1.0) R can vary from 0 to co. When subjects breathe a gas mixture of constant oxygen content the analysis of samples taken at any time during expiration will give a measure of RS which can then be easily converted to R. This latter approach to the measurement of R is more convenient than the conventional method which requires collection of mixed expired gas.
Symbols.
i=inspired; E=mixed-expired; A=ideal alveolar; F=gas fraction; P=gas tension; (PBAR-47)=barometric pressure (mm Hg) less the saturated vapour pressure of water (mm Hg) at 37°C. 
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